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Dear Mr. Hosseini:

We have prepared this report to provide a structural and masonry condition assessment of the Cenotaph to the
Heroes of the Alamo monument (hereafter referred to as the Alamo Cenotaph) in Alamo Plaza. The report will
provide a description of the existing structure based upon a review of the original construction documents
prepared by the architectural firm of Adams & Adams in 1937, and a visual observation of current conditions. It
will also include an assessment of the condition of the stone used for the exposed finish of the monument,
including the sculptured stone surfaces.

The monument was visually observed on Monday, November 10, 2014 with the use of an aerial boom lift to
provide access to the top of the monument, and to allow closer examination of the exposed surfaces of the stone
masonry and joint system between the masonry units. The visual observation was conducted by the undersigned,
and Mr. Scott Lefton with JQ San Antonio, LLP, and by stone conservationist, Mr. lvan Myjer with Building and
Monument Conservation. Mr. Myjer was assisted by Mr. Dennis Baltuskonis of Fine Art Consulting Services LLC.
Photographs taken during our field observations are included in Attachment 1 to this report and are referenced in
text of the report. A report prepared by Mr. Myjer is also included in its entirety as Attachment 2 to this report.

Description of Conditions

Review of Original Construction Documents:

Digital copies of the original construction documents were obtained through the Archives and Information Services
Division of the Texas State Library and Archives Commission from their Blueprints and Drawings Collection located
in Austin, Texas. The plans consisted of seven (7) blueprinted sheets titled E1, E2, and G1 through G5. The
Architect is listed on the drawings dated May 11, 1937 as Adams & Adams Architects. Also in the drawing title
block, the sculptor for the monument is listed as Pompeo Coppini, and the consulting engineer is listed as Frank T.
Drought.

The drawings indicate that a reinforced concrete frame consisting of columns, beams and slabs was used. Georgia
marble was used for all but the bottom pedestal base of the monument which is granite. Drawing elevations
dimension the height to be 56’-0” from the bottom of the granite base to the top of the marble tower section.
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Brick infill masonry was used between the concrete columns and beams. The brick infill provides backup and
anchorage points for the marble and granite facing for the monument. Columns for the Alamo Cenotaph consist of
four (4) reinforced concrete walls that extend across the east-west width of the monument. The columns are
typically 1’-0” thick. A column is located on both the north and south faces of the tallest, tower portion of the
monument. Two additional columns are located to the south of the main tower. The granite base for the
monument is supported by beams that cantilever to the north off of the north-most column, and to the south off
of the south-most column. Reinforced concrete slabs span between the concrete beams to provide support for all
horizontal and/or sloped marble surfaces.

Reinforced concrete beams general span in a north-south direction between the concrete columns. The beams are
spaced at approximately eight (8) feet on center measured vertically above the granite base. The beams were
constructed with concrete lugs that extend out from the exterior face of the beams to provide support for the
stone facing. The lugs on the north and south side are offset from the lugs on the east and west side by four (4)
feet in elevation difference, which represents one course of marble.

The Alamo Cenotaph is supported on deep, reinforced concrete spread footings. One common footing supports
the two columns at the north and south faces of the tower. Two additional spread footings are located under each
of the columns located south of the tower. All of the footings are indicated to be founded twenty two (22) feet
below the bottom of the granite pedestal. This depth is below the level of seasonal moisture variation typically
seen in San Antonio. Additionally, the continuous pavement on all surfaces surrounding the monument would
serve to further protect underlying soils from soil moisture variation due to seasonal periods of wet and dry
weather. The architectural sections show that the existing grade inside the monument is approximately two (2)
feet lower than the present grade around the granite base at the exterior of the monument. This means that any
moisture that infiltrates to the interior of the Alamo Cenotaph could potentially be trapped over underlying clay
soils until it was able to evaporate. The presence of water on the interior of the monument could not be
determined during our observations.

The drawings indicate that the internal spaces between columns are ventilated through small vent openings
formed into the four concrete column/walls. A small vent for the monument interior was provided through the top
slab of the tower section, and two (2), six (6) inch diameter vents were provided through the bottom beam of the
monument on both the east and west sides. These vent openings were provided with bronze vent covers. In
addition to these ventilation openings, a 4” cast iron drain pipe extends from the top of the monument, and
discharges onto the current sidewalk through the granite base on the west side toward Alamo Street. This drain
opening had a similar bronze cover that matches the vent opening covers.

The architectural details indicate two (2) different types of anchors to be used for the marble facing. One anchor
consisted of a three-eighths (3/8)” diameter, aluminum rod with bent ends to be embedded in the structural
concrete framing members, and mortared into holes in the interior edges of the marble pieces. The other type of
anchor was detailed as a one eighth (1/8) inch thick by one and one half (1 %) inch wide bent aluminum stone
anchor to be embedded in the brick masonry backup, and mortared into slots cut into the interior edges of the
marble. The detailing of the anchors is similar to common stone masonry anchors of the day, but the aluminum
material is quite unusual. Our office has not encountered aluminum anchors in other masonry projects constructed
during the time period of the late 1930’s.

Observations:

The Alamo Cenotaph is exhibiting some movement in the large, individual marble stones, especially at the top of
the tower section. The movement has not resulted in any instability of the stone due to the frequent and
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substantial support provided by the concrete ledges. It does appear that the limited movement that has occurred
may have caused some of the observed cracking of the marble.

Typical joint widths between the individual marble stones, indicated on the original construction documents, are
one quarter (%) inch in width. Several of the joints we observed are much wider than this original joint width. The
drawings indicated that the stones were set in a “cement mortar,” but we did not see any further specification for
the mortar. Observed distress in the face of the marble along joints suggests that the original mortar may have
been too hard, in comparison to the strength of the marble, resulting in the stone cracking and chipping off as
movement of the stone occurs. Further discussion concerning this movement is provided below. We were able to
find in archived City Council records, titled An Ordinance 62,870 on May 15, 1986, that accepted a bid “to repoint
the joints and waterblast the Alamo Plaza Cenotaph.” This is likely when the remaining mortar in the joints was
partially removed, and replaced with sealants.

Observation of the monument revealed that the removal of the original mortar was not uniform in depth, nor was
it complete in all joints. We observed evidence in areas of the Alamo Cenotaph that an abrasive blade was used to
cut the mortar back from the face of the marble. Sealant was then applied over the cut areas of mortar to fill the
joints to the face of the marble to presumably provide a weather-tight surface. The marble is generally four to six
(4 to 6) inches thick, and the narrow width of the joints would have prevented the removal of the original mortar
to any great depth without damaging the face of the stone. At the present time, the sealant is weathered, and has
largely de-bonded from the marble allowing water entry into the joints. This is especially evident at the top of the
tower section of the Alamo Cenotaph where movement of the stones is especially pronounced.

Lateral movement of individual pieces of marble appeared to be up to one half (1/2) inch at the top of the
monument. This amount of movement is not enough to cause loss of adequate support for the marble.

Structural Assessment

The structural condition of the Alamo Cenotaph appears to be good based upon the visual observations we made.
Limited field measurements correlated well with the original construction documents. The reinforced concrete
frame appears stable, and the deep foundations appear to not have moved appreciably over the years. This is
evidenced by the uniform width of joints between the marble stones. Typically, when movement of a structural
frame occurs, it gives evidence of non-uniform, differential movements between various parts of the framing
system. For masonry clad structures, this results in not only widening of joints, but racking of the masonry that
produces varying joint widths across the height and width of the stone. This condition was not evident in the
Alamo Cenotaph masonry.

The observed movement of the stone is likely the result of several conditions that may have occurred. We were
not able to visually observe the concrete structure, the condition of the brick backup behind the marble, or the
presence and/or condition of stone anchors as these are all concealed from view. However, several possible causes
are suggested by what can be observed from the masonry.

First, water infiltration through the open joints between the marble, and at inadequately sealed vent and drain
penetrations through the marble and underlying concrete support system has most likely provided the
environment conducive to the degradation of the masonry. The installation of sealants in the mortar joints almost
thirty (30) years ago indicates that the mortar joints were to some degree allowing water to enter into the stone
masonry at that time. The failed sealants evident during our current observation and the widening of the joints as
evidenced by the gaps between the sealant, installed decades ago, and the stone (see Photo 14 & 15) suggests that
movement of the marble is continuing. The fact that most of the movement has occurred near the top of the
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monument also suggests that water infiltration is contributing to the observed movement because of the exposure
of the joints to rainfall.

The use of aluminum anchors for the marble is unusual as noted before, and is also likely a contributing factor in
the movement of the marble. It is well known today that unprotected aluminum reacts with the alkalinity present
in both concrete and cementitious mortars. The reaction produces aluminum hydroxide and hydrogen gas that
may cause expansion and cracking of the concrete and mortar as the aluminum corrodes. The presence of any
chlorides in the concrete can significantly accelerate the rate of corrosion of aluminum. Aluminum in close contact
with mild steel reinforcing can also produce a galvanic corrosion cell that is enhanced by the presence of water. As
a result, the aluminum anchors used to secure the marble may have corroded and allowed the stone to move.
However, none of the anchors could be visually observed to confirm.

The use of the cemititious mortar between marble panels likely is a contributing factor to the cracks around the
edges of the marble panels. Mortar that is too hard relative to the soft stone around it can cause cracks parallel to
the joint lines characteristic of the damage seen in photo 8. When the stone panels moved, the hard mortar
tended to restrain panel movement and caused a crack to form in the marble parallel to and close to the joint line.
Also, cementitious mortar expands thermally up to 5 times more than marble and may have caused this damage
over 75-plus years of daily thermal cycles.

Moisture trapped within the monument can potentially promote the corrosion of embedded reinforcing steel if a
crack in the concrete exposes the steel to the moisture and air, or if the steel is not adequately covered by the
concrete. It is quite common in older, reinforced concrete structures to have minimal concrete coverage. When
steel corrodes, it expands in volume and can cause severe damage to the concrete structure, and the materials
attached to the concrete.

Recommendations

The marble on the Alamo Cenotaph should be stabilized by cleaning out the joints between the marble, and
making them weather-tight as indicated in the attached report provided by Mr. Ivan Myjer with Building and
Monument Conservation. Two options have been provided in that report for consideration by the City. It is
essential that water infiltration into the monument be stopped.

The top stone on the south side of the tower section of the monument (see photo 13) should be removed when
any repair work is accomplished to allow the condition of the underlying concrete structure, and the anchors used
to secure the marble, to be observed and documented. This stone is already visibly displaced, and should be reset.

The interior of the monument should be checked for the presence of trapped water inside the structure. This
might be accomplished by removing a vent cover from the granite base of the monument, and observing the
ground inside by camera.

The condition of the monument should be frequently monitored. No repair can be considered permanent. The
Alamo Cenotaph will continue to age, deteriorate, and weather over time. Efforts made today to stabilize and
maintain the monument may not remain effective in years to come.

Limits

This assessment consisted of a partial visual observation only. Observation was limited to the exterior of the
monument and should not be construed as involving an exhaustive review of all conditions present. Demolition or
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removal of materials was not conducted to gain access to concealed conditions, unless specifically noted otherwise
in the report. No testing was performed to determine the strength and or quality of existing, in-place materials.

We were able to retrieve the original construction documents for the Cenotaph, but were not able to verify
whether the existing, in-place construction internal to the exterior face matched the materials and techniques
indicated on the drawings. We correlated some field measurements with plan dimensions, and found them to be
in general conformance with the drawings. Further, we were able to locate an old photograph taken during
construction that suggests the drawings for the monument were accurate, but there is no guarantee that they
match in all respects. We did not have access to “as-built” record drawings, shop drawings, or related construction
documentation reflecting actual in place construction, or engineering calculations to verify design assumptions and
capacities. We performed no calculations to assess the structural adequacy of the facilities, unless specifically
noted otherwise in this report. Therefore, we made the assumption that the facility was constructed using
construction techniques typical as we understand them for the time period when the facility was constructed.
Furthermore, our conclusions are based only upon our interpretations of our visual site observations made on the
dates indicated.

Neither the observation, nor this report is intended to cover mechanical, electrical or architectural features.
Further, if the property is rehabilitated or renovated, an assessment of the presence of asbestos containing
materials, and lead paint products will be required. We did not evaluate these environmental factors in this
assessment. Notify this office of any questions or comments regarding the information contained in this report. If
none are received it is concluded than no exceptions are taken regarding the professional opinion(s) rendered.

Please feel free to contact our office, at your convenience, should you have any questions or comments regarding
the matters addressed or if additional information is required. We appreciate the opportunity to be of service.

Sincerely,

David Gauthier, PE

Senior Project Manager

Jaster Quintanilla San Antonio, LLP
Texas Registered Engineering Firm F-432

Attachments:

e 1: Photographs

e 2: Conditions Assessment Report with Treatment Recommendations and Budgets for the Alamo Cenotaph
prepared by Building and Monument Conservation
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Photo 1: Granite base of Alamo Cenotaph monument. Bronze vents are visible
in the side of the granite base that provides interior ventilation, and drainage
opening.

Photo 2: Bronze vents in the granite base. The vent with water seeping from
the opening is connected to a roof drain at the top of the monument.
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Photo 3: West sculpture relief.

Photo 4: East sculpture relief.
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Photo 5: View of the top of the tower section at the south face. Joints in the
stone detailed on the original drawings as %” wide have widened as the stone is
displaced.
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Photo 6: View of the top of the tower section at the north face. Slight
displacement of the marble is visible in this photo especially at the top stone,
and the interior field stone. The stone offsets at the right and left sides of the
tower are part of the design of the marble stonework.
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Photo 7: Crack in the marble sculpture at the south face of the tower section.

Photo 8:
Example of
typical joint
deterioration
with cracked
marble along
the joint line.
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Photo 9: Deteriorated marble at one of the sculptures on the east side of the
monument.

Photo 10: A portion of the nose on this figure was rebuilt with a non-matching
material on the east side of the Cenotaph.
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Photo 11: Example of a broken corner of one of the pieces of marble. The
sealant in this joint varied in thickness and uniformity. Some of the old setting
mortar is still visible embedded in the sealant.

Photo 12: Example of displaced stone near the top of the monument.
Generally, the stone has displaced up to 3/8” laterally, but the joints have
remained relatively uniform in width.
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Photo 13: A large marble stone at the south side of the top of the tower section
is visibly displaced with an open sealant joint.

Photo 14: Close-up of the failed sealant joint at the top of the monument at
the stone shown in the previous photo.
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Photo 15: View looking at down on the marble stone along the south edge of
the tower section. The sealant joints are completely open in all of the joints at
the top of the monument.

Photo 16: View of the roof drain and lead flashing at the roof vent at the top of
the Cenotaph. The joints at both of these openings were open, and appeared
to be allowing the entry of water.
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Conditions Assessment Report with Treatment Recommendations
for the
Alamo Cenotaph, San Antonio, Texas
Introduction

On Monday, November 11, 2014 Ivan Myjer of Building and Monument Conservation surveyed
the Alamo Cenotaph as part of a team assembled by Dave Gauthier of JQ Engineers. Assisting
Ivan Myjer was Dennis Baltuskonis of Fine Art Consulting Services LLC. Dave Gauthier and
Scott Lefton of JQ were present throughout the day and reviewed exterior stone conditions with
Ivan and Dennis.

The purpose of the assessment was to determine the possible cause, or causes, of the stone
displacement that is visible at the top of the monument. One of the principal goals of the
assessment was to evaluate whether the displacement of the stone at the top of the monument
represented a possible safety hazard and, if there were any other conditions that were unsafe or
might become unsafe in time. An additional goal was to develop short term and long-term
recommendations for the maintenance, conservation and restoration of the monument. This
report supplements the structural assessment completed by JQ.

Methodology

The monument was surveyed from the ground and from the basket of a 60 foot aerial lift. The
conditions were recorded with photographs and notes. No probes or investigations of the interior
of the monument were undertaken as part of this assessment.

Prior to starting the assessment, the original drawings and one historic photograph of the
monument while it was under construction were reviewed. The original drawings and the
photograph were very valuable because the manner in which the monument was constructed,
using a cast concrete frame with cast in place ledges to support the marble panels, is relatively
unique and could not have been determined by viewing only the exterior. (See historic
photograph 1 attached to the end of this report)

History and Background

The Alamo Cenotaph, also referred to as “The Spirit of Sacrifice” was commissioned by the
Texas Centennial Commission to commemorate the men who died fighting at the Alamo in
1836. The monument, according to some sources was constructed on the spot where the bodies
of the men were piled and then burned by Santa Anna’s troops.

The sculptor was Pompeo Coppini. The architects were the firm of Adams and Adams and the
engineer was Frank T. Drought. The base of the monument is Texas Pink Granite and the
balance is Georgia Marble.

Ivan Myjer, Building and Monument Conservation
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Executive Summary
Summary of conditions and evaluation of safety concerns

As a whole the monument is in fair to good condition but it is suffering the effects of long
deferred maintenance. The displacement of the marble large units at the top of the monument
(see photos on photo page 2) is directly tied to water infiltration into open and failed mortar and
sealant joints. The displacement of the panels ranges from 1/4" to 3/4" and does not in itself
represent an immediate safety hazard because the units that have shifted are supported either by
the slab at the top of the frame or by the ledges that project from the frame. The movement of the
units however has caused some cracking and spalling (detachment of small pieces of stone) of
the marble over the years. (See photo pages 3 and 4) While none of the existing cracks in the
stone represents an immediate safety concern, if the root cause of the displacement of the panels
— water infiltration through open joints - is not addressed in the near future, then larger cracks
and greater fragmentation of the stone can be expected. Given the almost 60 foot height of the
monument, even a small piece of stone detaching from the monument has the potential to cause
injury.

The original drawings indicate that the anchors tying the stone back to the structural concrete
core were to be fabricated from aluminum. It was not possible to view one of the original
anchors but there is a good reason to suspect that the anchors are no longer functioning as
intended. Aluminum is known to deteriorate when it is in contact with, or embedded in cement.
The fact that the large panels at the top of the monument have shifted is an indication that the
anchors at the top of the monument may have failed.

In summary, while the monument is not presently unsafe, continued water infiltration into the
core will result in potentially unsafe conditions as well as advanced deterioration of the exterior
stone. Additional consequences of unchecked water infiltration include damage to the cement
and brick frame that supports the stone panels as well as the deterioration of the aluminum
anchors lower down in the structure. The carved figures are the most vulnerable to cracking and
loss because the heads of the figures span the joints between units. Movement in the units
directly above the heads of the figures will result in the cracking and eventual loss of the heads
and faces of the carved figures.

Treatment Options:

Conceptually there are two possible approaches to conserving and restoring the monument. The
first approach is a conservation and stabilization program that stops, or at least dramatically
slows down, the shifting and cracking of the marble units. This approach includes an
investigation into the condition of the frame and anchors but does not correct defects in the
frame, replace the anchors that may have failed, or reset the panels in their original locations.

Ivan Myjer, Building and Monument Conservation
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The second option would involve removing the marble units that have shifted in order to reset
them in their original locations. Removing the units would provide the opportunity to correct any
defects in the concrete and brick frame behind the removed units as well as the chance to replace
the existing aluminum anchors with new stainless steel anchors.

In the second option we have anticipated that the upper four courses would have to be removed
and reset but the amount of units that require removal and resetting could increase if, when the
upper courses of stone are removed, the concrete frame and/or the aluminum anchors below the
bottom four courses are found to be defective.

Removal and replacement of all of the marble units should not be necessary unless the concrete
frame 1is exhibiting a level of deterioration that undermines its structural stability. If all of the
aluminum anchors appear to be badly corroded but the frame is sound, it should be possible to
re-secure the marble panels to the frame without removing all of them. Selective removal of
individual units should provide enough access points to add additional anchors to the more
vulnerable carved stone panels without removing them.

The scope of work in both options would entail cleaning the stone and repointing 100% of the
joints with a softer and more compatible pointing mortar that matches the appearance of the
historic mortar.

Regardless of which option is selected, tremendous skill will be required on the part of the
conservators and masons to remove the existing failed mortars and sealants from the joints
without damaging the stone. The joints intersect the carved figures at a variety of angles
producing many locations where the edges are exceedingly thin. While the joints in the flat units
can be removed by skilled restoration masons, conservators and specially trained conservation
masons will be required to remove the failed mortar and sealant by hand from the joints within
and between the figures. Cutting with grinders and or pneumatic tools in the conventional
manner will result in chipped edges, lost details and permanently altered joint widths.

Option 1 - Scope: Conservation and stabilization of the monument

1. Removal of one of the units at the top of the monument on the south side that has shifted
in order to investigate the condition of the concrete and brick frame as well as the original
aluminum anchors and determine what would be required to eventually reset the shifted
marble units in their original locations.

2. Removal of all sealants from the mortar joints.

het

Raking out and removal of failed mortar located beneath the failed sealants.

4. Repointing of 100% of the mortar joints with an appropriate conservation mortar that
matches the appearance of the original historic mortar but is softer and more permeable
than the original mortar.

Ivan Myjer, Building and Monument Conservation
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10.

11.

12.

13.

Installation of stainless steel cramp anchors at the joints between the marble units on top
of the slab in order to prevent any additional outward movement. Cramps will not be
visible from the ground.

Reattachment of cracked pieces of stone with a clear stone epoxy used in art
conservation.

Grouting of cracks and filling of areas of loss with compatible hydraulic lime based
mortars and grouts.

Removal of discolored and non-matching prior repairs and replacement with new better
matching and more compatible repairs utilizing carved Georgia Marble and/or specially
formulated hydraulic lime based patching materials.

Cleaning of marble and granite to remove biological growths and general soiling and
staining.

Application of lead or polymer covers to skyward facing joints to prevent water
infiltration in the future. Joint covers will not be visible from the ground.

Removal of failed sealants at the drain and vent at the roof of the monument and
installation of new sealants.

Inspection of the existing drain pipe using a video camera to determine if it is corroded
and/or leaking.

Documentation of all treatments with photographs and notes as well as documentation of
the condition of the concrete frame and aluminum anchors.

Budget for Option 1: $140,000 to $160,000 based on 10 weeks of site time using a mixed crew
of restoration masons and sculpture conservators. The budget does not include any landscaping,
tree trimming, abatement of hazardous materials, police details or permits.

Option 2 - Scope: Conservation, stabilization, resetting of shifted units and repairs to the
exposed portion of the frame.

1.

Removal of the upper four courses of the monument as well as the unit on top of the roof
slab.

When the units are removed the concrete and brick frame would be evaluated by the
project engineer. Repairs would be made at locations where the cement has spalled or
cracked or where the brickwork is defective - as directed by the engineer.

The roof slab and the exposed section of the concrete frame would be waterproofed prior
to resetting the marble slabs in their original locations with new stainless steel anchors.
Reattachment of cracked pieces of stone with a clear stone epoxy used in art
conservation.

Grouting of cracks and filling of areas of loss with compatible hydraulic lime based
mortars and grouts.

Removal of discolored and non-matching prior repairs and replacement with new better
matching and more compatible repairs utilizing carved Georgia Marble and/or specially
formulated hydraulic lime based patching materials.

4

Ivan Myjer, Building and Monument Conservation
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10.

11.

Cleaning of marble and granite to remove biological growths and general soiling and
staining.

Application of lead or polymer covers to skyward facing joints to prevent water
infiltration in the future. Joint covers will not be visible from the ground.

Removal of failed sealants at the drain and vent at the roof of the monument and
installation of new sealants.

Inspection of the existing drain pipe using a video camera to determine if it is corroded
and/or leaking.

Documentation of all treatments with photographs and notes as well as documentation of
the condition of the concrete frame and aluminum anchors.

Budget for Option 2: $220,000 to $260,000. Based on 16 weeks of site time using a mixed
crew of restoration masons and sculpture conservators. The budget does not include any
landscaping, tree trimming, abatement of hazardous materials, police details or permits. The
budget does include the use of a small crane to remove and reset stones and an allowance of
$20,000 for repairs to concrete and brick frame after stone has been removed.

General Recommendations:

1.

Repoint mortar joints with mortar rather than sealant. Mortar is not just historically
correct, it also provides a two way system that allows moisture to exit the wall. Sealants
may be appropriate in certain locations - such as upward facing joints or in control joints.
Do not apply stone sealers, stone strengthening materials or waterproofing agents directly
to the front or back of the marble units.

Do not clean marble with acidic or strongly alkaline cleaning agents.

Document all work before, during and after treatment.

Employ properly qualified stone sculpture conservators to undertake the delicate work in
and around the carved figures and carved ornament.

Conditions Assessment Notes:

1.

The monument is clad in Georgia Marble which was set on an internal frame made from
cast concrete and brick masonry. The concrete was reinforced with steel rebar. Water
infiltration into the monument may be causing corrosion and expansion of the steel
reinforcement. The condition of the concrete could not be verified at this time.

The drawings indicate that the marble was tied back to the brick and cast concrete core
with aluminum anchors - a fairly unique use of this material. The presence of aluminum
anchors could not be confirmed in during this examination of the exterior stone cladding.
Aluminum is known to corrode when in contact with, or embedded in, concrete.

Some of the marble units were set on shelves cast into the concrete frame while others
were set on top of concrete slabs. The units that sit on the concrete shelves generally
support one or more units above them.

Ivan Myjer, Building and Monument Conservation
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10.

The displacement of the stone units that can be observed at the upper courses of the
monument appears to be related to water infiltration through the open mortar joints. The
displacement may be caused by water freezing and expanding between the back of the
stone the concrete but there could be other causes for the movement. One possible cause
is the corrosion and expansion of steel rebar that was placed very close to the edge of the
poured concrete frame.

The movement of the large marble units is exerting pressure on the edges of the adjacent
units. The hard cement mortar used in the original construction transfers the pressure
from one unit to another. A softer pointing mortar would potentially act as a buffer
between units.

The monument appears to have undergone only once cycle of maintenance in the almost
80 years since it was completed. During that single round of maintenance the deteriorated
mortar joints were covered with a sealant. The sealant was placed directly over the mortar
in some locations and over a foam backer-rod in the areas where the erosion of the mortar
created a recess greater than one inch.

The sealant that was applied some decades ago is now completely deteriorated. It has not
functioned to keep water out of the joints for a considerable amount of time. It does
however slow down or prevent water that has entered the interior of the monument from
exiting.

Several of the heads of figurative carvings span a mortar joint and sit directly in front of
the unit above them. These carvings are especially vulnerable to cracking and loss
because if the unit above the figure shifts, the head will crack.

The marble is minimally soiled - mostly from the buildup of organic growths such as
algae and lichens.

The upward facing carved details are weathered but not sugaring. Sugaring is a term used
to describe marble where the binder has been lost due to acid rain and only the insoluble
grains remain on the surface. The application of a stone consolidant is not recommended
at this time.

Ivan Myjer, Building and Monument Conservation



Alamo Cenotaph under construction.
The ledges for supporting the marble panels are clearly
visible in the newspaper photograph.

‘ Cenotaph in the Making
| AR {
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Top of monument. West elevation.

Five individual units of stone meet at the top of the monument

s e . _ producing four upward facing mortar joints. The failed mortar
The joint at the top left is completely open — an and sealants in these joints is responsible for most of the water

indication that the marble unit has shifted. infiltration into the interior of the monument.
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Small areas of loss on two faces of the same unit. The cracking of the stone at the edges is a
result of the movement of the stone units and the pressure exerted on the edges of the stone.

The architectural blocks were coped out to receive

The carved stone is very vulnerable to cracking at the carv?d stone n l.nany localilons. M?vement of
the edges because it is thinner in those locations. the architectural units results in cracking and
Note the cracks in the tips of the wings. losses in the carved stone.
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The sealants that were applied on top of the original mortar have been
preventing water that enters the core of the monument from escaping.

Removing the sealants in order fo prepare the joints for Large areas of loss where the stone is fragmented
repointing will require a great aeal or s on the part o (3 . . . . .
masons and conservators in order to avoid damaging the can be repairr ed V.Vlth matching pieces of Georgia
carvings. Marble inserted into the area of loss.
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The heads of the figures project into the blocks of stone above them. If the
blocks at this level begin to shift in the same manner as the blocks at the top of
the monument, then the heads of the figures will start to crack.

The square block behind the shoulder of the figure on the left
may be an insert that is covering the location of an anchor that

A small area of loss is visible to the

left of the head that is faCiIlg I 1ght keeps the figure from tilting forward.
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The figures and other carved details are the most weathered
where they are the thinnest and exposed to rain water on all sides.

The removal of the mortar and sealants from the joint
Repairs made with resins yellow over time even if they match

below the upraised arms must be completed using hand J ]

held tools. The stone directly above the ioint is verv thin when they are first completed. The resin on the nose should be
eld tools. y abov J very removed and replaced with a specially formulated repair

and vulnerable to cracking. mortar.
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